The properties of colloidal particles are strongly determined by the particle surface. Therefore the characterization of particle surfaces is important. In recent years nonlinear optical techniques, namely sum frequency generation (SFG) and second harmonic generation (SHG), have shown their high potential to probe the surface of microparticles and nanoparticles. SHG has been used successfully to study, e.g. adsorption processes at particle interfaces and to determine the surface charge of colloidal particles in suspension. Suspensions of colloidal particles, however, give rise to weak nonlinear light scattering only. For that reason, the second harmonic is collected in a large solid angle in many experiments. While the latter approach allows for sufficiently high intensities, it is disadvantageous when information on the orientation of adsorbed surface species is desired. Resonant SHG experiments with dye-coated polystyrene particles have shown that the SH scattering profiles exhibit distinct angular features that are strongly dependent on the particle size and the molecules at the particle interface. Nonlinear models (such as Rayleigh-Gans-Debye (NLRGD), Debye, Wentzel-KramersBrillouin (NLWKB) and nonlinear Mie) that are able to describe the process of nonlinear light scattering from single spherical particles show that measurements with high angular precision can reveal molecular information of particle interfaces. Whereas the NLRGD-and the NLWKB model are restricted to systems with similar indices of refraction of particles and surrounding medium and small particle diameters, the nonlinear Mie model lacks those restrictions. In this work we have performed resonant angle-resolved SHG measurements on dye-coated polystyrene particles of different sizes. A nonlinear Mie model is used to analyse the nonlinear scattering profiles and allows us the ratio of the second-order surface susceptibility elements. The second-order surface susceptibility contains the information about species, number density, order and orientation of the molecules at the particle interface. The results are in good agreement with values from literature for planar interfaces and reveal that the nonlinear Mie model can be applied in the investigated particle size range. Further we have recorded non-resonant scattering profiles of uncoated polystyrene particles in aqueous suspension [1]. The SH signal is attributed to oriented and electrically polarized water molecules at the charged particle interface. From angle-resolved SHG experiments it is also possible to determine the ratio of the second-order surface susceptibility elements in this case. Additional charge screening experiments at different electrolyte concentrations show, that the SH signal is very sensitive to the interfacial layer of the particles and provides direct access to the structure and order of molecules within the electrical double layer. In conclusion we have recorded angle-resolved SH scattering profiles. The application of a nonlinear Mie model allows us to determine the ratio of the second-order surface susceptibility elements for the resonant as well as for the non-resonant case.
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